The controversy over school segregation and student achievement has drawn heavily on evidence derived from the 1965 Equality of Educational Opportunity Survey (EEOS). This paper tries to remedy the two principal limitations of Colaman et al.'s original analysis of the EEOS data. Since the EEOS was net a longitudinal study, we cannot compare the initial and final achievement of individual students at two points in time. We can, however, compare first and sixth graders in the same elementary schools. We can also compare ninth and twelfth graders in the same high schools. If we assume that the first graders entering a school in 1965 had test scores comparable to the sixth graders' scores when they entered the same school in 1960, we can determine whether the sixth graders' test scores rose or fell relative to national `norms in the interval. We can do the same thing at the high school level. Such reanalysis has produced results suggesting that the test performance of students in 51-75 percent of white schools improved relative to national norms between first and sixth grade. This applied to both black and white students in such schools. Flack students' performance relative to national norms seemed to decline slightly if they were in 76-100 percent white schools, and to remain constant if they were in 0-50 percent white schools. The racial composition of a nigh school did not appear to have had any appreciable effect on either black or white students' test scores between ninth and twelfth grades. Reanalysis of the 1966 Equality of Educational Opportunity Survey, using a quasi-longitudinal design, suggests that the test performance of students in 51-75 percent white schools improved relative to national norms between 1st and 6th grade.
Reanalysis of the 1966 Equality of Educational Opportunity Survey, using a quasi-longitudinal design, suggests that the test performance of students in 51-75 percent white schools improved relative to national norms between 1st and 6th grade.
This applied to both black and white students in such schools. Black students' performance relative to national norms seemed to decline slightly if they were in 76-100 percent white schools, andto remain constant if they were in 0-50 percent white schools. The racial composition of a high school did not appeal', to have had any appreciable effect on either black or white students test scores between 9th and 12th grades.
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THE EFFECTS OF DESEGREGATION ON STUDENT ACHIEVEMENT: SOME NEW EVIDENCE FROM THE EQUALITY OF EDUCATIONAL OPPORTUNITY SURVEY
The controversy over school segregation aria student achievement has drawn heavily on evidence derived from the 1965 Equality of Educctional Opportunity Survey (EEOS).
James Coleman and his colleagues first analyzed the EEOS in 1966 and concluded that "attributes of other students account for far more variation in the achievement of minority group children than do any attributes of school facilities and slightly more than do attributes of staff" (Coleman et. al., 1966, p. 302 ).
This conclusion has been widely cited to support the argument that desegregation will raise black students' achievement. The evidence on which it was based can, however, be criticized on two counts.
(1) Smith (197. 2) reports that Coleman et. al. inadvertantly transposed a number of variables in their analysis. When Smith substituted the correct variables, the results were more ambiguous. which seldom show large changes in the achievement of students who move from predominantly black to predominantly white schools (see St. John, 1971; Armor, 1972; Pettigrew et. al. 1973 ). The nature and limitations of this sample have been described extensively elsewhere (see Coleman et. al., 1966, Chapter 9, and Jencks, 1972) .
The EEOS administered two tests to 1st graders, one of which was
.verbal" and one of which was "non-verbal." The KR-20 reliability of tin Verbal test was 0.73 for Northern metropolitan blacks and 0.60 for Northern metropolitan whites. The low reliability for whites was apparently due to ceiling effects. The KR-20 reliability of the NonVerbal test was 0.91 for both blacks and whites.
We will therefore rely primarily on the Non-Verbal 'est to estimate the cognitive skills of 1st graders entering various kinds of schools, although we will also report 1st grade Verbal scores. 3/
The EEOS administered four tests to 6th graders, covering "verbal"
and "non-verbal" abilitieS, "reading," and "mathematics." The items for these tests were all derived from Educational Testing Service's School The EEOS racial data on 1st graders came from teachers. 6th graders reported their own race. These reports have reliabilities in excess of 0.90 (Jencks, 1972) . 65 percent of 6th graders in our 359
Northern metropolitan schools renorted that they were white, 23 percent reported that they were Negro, and 12 percent reported that they were The purpose of thi paper is not, however, to examine crosssectional differences between races or schools, but to examine the pattern of change between 1st and 6th grades. These changes are summarized in Table 2 . The ersatz "gain" scores in Table 2 If all non-whites were black, we might conclude that blacks had to reach a "critical mass" of about 25 percent of total enrollment in order to gain ground relative to whites between 1st and 6th grade.
But the actual situation is more complex. When we examined the 25-49 percent non-white schools, we found that .inly half of them were more than 25 percent black. Their remaining students were Puerto-Rican, MexicanAmerican, Oriental-American, and "Other." When we divided the 25-49 percent non-white schools into those that were more than 25 percent black and those that were less than 25 percent black, we found that blacks gained about the same amount in the former schools as in the latter.
In order to make the "critical mass" theory consistent with these data, then, we would have to argue that blacks can be less than 7 number of other non-hites around too. This theory makes little intuitive sense to us. We conclude that the breakpoints in Tables 1   and 2 should not be taken too literally. In general, blacks gained ground relative to whites in all schools where they were more than 10 percent and less than 75 percent of total enrollment.
We found no significant differences between gains for males. and females in these schools, although the black-white gap was consistently a bit smaller for females than for males.
There are several possible explanations for these findings.
(1)
Methodological Error. Our analysis assumes that the 6th graders enrolled in a given school in 1965 had had the same initial scores five years earlier as the 1st graders entering the school in 1965. Given rapid changes. in the economic and racial composition of some schools, this assumption may appear questionable.
There are two alternative theories about how changes in a school's racial composition come about. According to one theory, departing whites withdraw children in roughly equal numbers from all grades simultaneously. Conversely, arriving blacks enter their children in equal numbers in all grades simultaneously. If this happens, both the ratio of blacks to whites and the socio-economic backgrounds of blacks and whites should be about the same for all grades in any given year, even though they change from one year to the next. Current 1st graders' test scores should also provide a realistic estimate of current 6th graders' scores when they entered the same school.
A second theory holds that changes in a school's racial composition are likely to affect different grades differently. According to this theory, whites whose children have been enrolled in a school with rising black enrollment may keep them there, but whites with younger children will be reluctant to enter them in a changing school. Conversely, blacks may be most likely to move into a traditionally white neighborhood when their children first reach school age. If they have older children, they may stay in their old neighborhood. If this were the case, the racial composition of 1st grades would change sooner than the racial compos:.tion of 6th grades. Not only that, but both blacks and whites entering 1st grade in a changing school might come from lower status families than blacks and whites who had been in the school for some years.
If this were the case, both black and white 1st graders would probably have lower test scores than current 6th graders had had when they entered five years earlier.
Comparing 6th to 1st graders would therefore produce a spurious pattern of "gains" between 1st and 6th grades, even though there has been no real change.
The EEOS data supports the first rather than the second theory.
The schools that seem most likely to be "in transition" from white to black are those in which the 6th grade is 51-75 percent white. Whites constituted 60.2 percent of 1st grade enrollment in these schools, compared to 61.5 percent of 6th grade enrollment. Thus there is no evidence that white 1st grade enrollment declines before white 6th grade enrollment. Nonetheless, we also checked to see whether schools with more non-whites in 1st than in 6th grade were more likely to show "gains" between 1st and 6th grade. Suppose, for example, that whites entering 0-25 percent white schools have low scores because they come from poor families.
But
suppose that in the absence of differences between schools, the effi!ct of coming from a poor family diminishes with age. The predicted 6th
grade mean for whites in 0-25 percent white schools would then be appreciably higher than the 1st grade mean. The implied negative effect of attending a 0-25 percent white school would, in turn, be larger than the observed difference between 1st and 6th grade scores shown in Table 2 , which is only -0.082 standard deviations. Conversely, if socio-economic differences between families exert more influence on test scores at age 11 than at age 6, the predicted 6th grade mean for whites in 0-25 percent white schools would be lower than the observed 1st grade mean.
In that case students in these schools may actually be scoring higher in 6th grade than they would have scored if they had attended an average school.
We doubt that this problem plays a significant role in producing the "gains" and "losses" in Table 2 , but we cannot be absolutely sure.
The observed correlations between the EEOS family background measures and scores on the EEOS tests vary somewhat from one grade level to another, and the 1st grade correlations tend to be lower than others.
We believe, however, that this is because the 1st grade data was Nor do we know of any other research in which parental characteristics were reliably measured and in which their correlation with standard 1st grade tests was appreciably different from their correlation with tests later on. In the absence of such evidence, the most reasonable assumption seems to be that both measured and unmeasured background factors have about the same influence on 1st and 6th grade scores. If this is true, the 1st grade mean for schools of a given racial composition cc,:-stitute as good an estimate as we can currently make of the students' probable 6th grade mean if they were to attend an "average" school.
It follows that the change scores in Table 2 There is no apparent reason for discounting results from these districts as unrepresentative.
Nonetheless, no other sample has yielded results precisely comparable to those reported here. [Most studies suggest that blacks do slightly better in predominantly white schools even when they are a small minority (see St. John, 1971 ).] The apparently negative results for such schools in this sample should therefore be treated with caution.
(3) Real Change. The foregoing considerations suggest that in these particular Northern metropolitan elementary schools in the period between 1960 and 1965, both blacks and whites in 51-75 percent white schools improved more between 1st and 6th grades than students in other schools.
Likewise, the evidence suggests that blacks in schools that were more than 75 percent white improved less between 1st and 6th grades than blacks in other schools.
Comparison of predominantly white to predominantly non-white elementary schools in Table 2 suggests that on the average attending a predominantly Oite elementary school boosted a black student's test scores by 0.215 standard deviations. If all blacks gained this much relative to white norms between 1st and 6th grades, the test score gap between blacks and whites would fall by 21 percent.
These differences may not, of course, have been caused by racial composition per se. They may have been caused by the distribution of school resources, by teacher attitudes, by student motivation, or by any factor that was correlated with racial composition in this sample at this time. We can, however, rule out one possibility, namely that the observed differences were entirely due to the socioeconomic rather than the racial composition of the schools. The mean socio-economic level of these schools was an almost linear function of the percentage of whites in the 6th grade. If socio-economic composition were the only factor influencing changes between 1st and 6th grades, both blacks and whites should have gained more in 76-90 and 91-100 percent white schools than in 51-75 percent white schools. The reverse being the case, other factors must also have been at work.
13
The High School Data Just as at the elementary level, the great majority of racially mixed EEOS high schools were in Northern metropolitan areas. 154
Northern metropolitan high schools returned data on both 9th and 12th graders in the EEOS. We will deal only with these schools.
The EEOS administered five tests to both 9th and 12th graders, Racial data were collected from students and appear quite reliable (Jencks, 1972) .
The High School Results Table 4 shows the results of the high school analysis. Both 9th and 12th grade General Achievement scores were standardized to a mean of zero and a standard deviation of 1.00. These standard scores are not comparable to the elementary school scores in Tables 1 to 3, however, because we used a racially mixed national sample to calculate the 9th and 12th grade standard deviations:2/ The difference between the elementary and secondary school standardization procedures accounts for the fact that the gap between blacks and whites appears smaller in the 9th grade than in the 6th grade. Many of the differences are statistically significant, but none is large enough to be of much pedagogic importance. When schools are classified by the percentage of blacks rather than whites, the differences in gains remain trivial. The finding that secondary school racial mix has less impact on test scores than elementary school racial mix is consistent with other studies (Wilson, 1959; St. John, 1971 ).
Conclusions
Our results suggest that in the early 1960's racially mixed elementary schools raised both black and white achievement if non-whites were a large minority, but that they depressed black achievement if non-whites were a small Ininority. Racially mixed secondary schools did not seem to have much effect either way.
The relevance of these findings to the current controversy over busing is uncertain. We have not tried to determine how many of the schools covered by the EEOS were desegregated by court order or by compulsory busing, but it seems safe tc, assume that the proportion small.
Court ordered busing or changes in attendence zones may produce the same effects as other torts of desegregation, but we have no direct evidence for this. Such an argument would be especially tenuous if the difference between racially mixed and racially segregated schools in the EEOS sample were really due to factors like teacher attitudes or school resources rather than the student mix per se.
The EEOS data do, however, have one great advantage over most current data on the results of busing. The EEOS schools had almost all been desegregated for some time. This means that the observed Overall, then, while the EEOS is no substitute for long-term longitudinal studies of desegregation, it does provide certain data that cannot be ob.:,ined from short-term longitudinal studies.
These data suggest that racially balanced elementary schools may have modest positive effects on both black and white test scores.
1. Coleman et. al. (1966) did control for variations in socio-economic status, but their Supplementary Appendix indicates that the 6 back-.
ground characteristics they controlled never explained more than 15 percent of the test score variance at any grade level. Controlling socio-economic status is not, then, necessarily equivalent to controlling initial ability.
2.
About half of the Northern 9th graders covered by the EEOS were in 4-year high schools. Since testing was conducted in October', these 9th graders had only been enrolled n their present schools for a few weeks. Test score differences between these students could hardly have been caused by the characteristics of their new schools. Yet Coleman et. al. reported substantial test score differences among 9th graders in high schools of varying socio-economic composition, even after they controlled individual race and socio-economic background. This implies that predominantly middle-class high schools enroll students with higher initial scores than pIedominantly working-class high schools, and that this difference is larger than would be expected simply on the basis of measured socio-economic differences between individuals entering different schools.
For whites, the test score differences were as large in 9th grade as in 12th grade. This implies that academic selectivity explains the entire apparent effect of high school socio-economic composition on whites. This inference is supported by the present analysis.
3.
Controlling only 1st grade non-verbal scores means we ignore differences in initial ability that are independent of non-verbal ability.
This problem is not solved by controlling 1st grade verbal scores, however. When schools' mean 6th grade scores on various tests are regressed on both mean 1st grade verbal score and mean 1st
grade non-verbal score, mean 1st grade verbal score is consistently insignificant.
4.
The norms for both blacks and whites in this standardization were derived from the 15,754 white 6th graders and the 17,341 white 1st graders in these 359 Northern metropolitan schools, not from a representative national sample.
5.
This does not mean we think that the use of current ÷ graders to estimate the initial scores of current 6th graders yields an exact estimate for each school. Dyer, Linn, and Patton (1969) have demonstrated that this is unlikely. We argue only that our method should yield an unbiased mean for schools of a given racial composition. If a school has a lower initial mean than wouli be expected on the basis of the students' measured charactoristics, and if it has exactly the same mean in 6th grade, this will show up as a negative "school effect." If the low initial mean is really attributable t,) unmeasured background characteristics of the students entering that school, and if these background characteristics are exerting a continuing influence on test scores, the apparent "school effect" will be spurious. It has no effect on the analysis except as noted in the text. ---------- "'he interactions between individual race and the racial composition of a school are also significant. But if we assume a maximum variance of 1.000 for both 1st and 6th
grade scores in each cell, and if we follow Bloom (1964) and assume a minimum individual-level correlation between 1st and 6th grade scores of 0.50, the maximum variance of the difference between individuals' 1st and 6th grade scores is 1.000 2 + 1.000 2 -2(0.50)(1.000)(1.000) = 1.000.
Using this conservative estimate the effects of an individual's race on his gain in General Achievement is not quite significant.
The effects of the individual's race on specific tests are all significant, albeit in opposite directions. The effects of a school's racial composition on changes between 1st and 6th grades are significant at the 0.001 level for both races. For whites, however, only the 51-75 percent white schools have effects that differ significantly from the overall norm. For blacks, virtually all comparisons between types of schools yield statistically significant differences. The interactions between individual race and school racial composition are also statistically significant at the 0.001 level. is 1.000 and that the minimum correlation of 9th with 12th grade individual scores is 0.50, the maximum standard deviation of individual gains between 9th and 12th grades is again 1.000 (see note for Table 2) .
Analysis of variance then shows that the main effects of individual race on gains are significant at the 0.001 level. The effects of school racial composition are significant at the 0.05 level for both blacks and whites. The interactions between individual race and school racial composition are also significant at the 0.05 level.
(Both 91-100 and 26-50 percent white schools widen the black-white gap more than other schools.)
